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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 . 17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 

1 .17(e) has been timely paid, the finality of the previous Office action has been 
withdrawn pursuant to 37 CFR 1.114. Applicants' submission filed on August 24 th , 2007 
has been entered. A new rejection is made as set forth in this Office Action. Claims (7- 
1 5) are pending in the application. 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the feature "a device isolation 
structure in a semiconductor substrate", as recited in claims 7 and 13, line 3, must be 
shown or the feature(s) canceled from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1 . 121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, and 
where necessary, the remaining figures must be renumbered and appropriate changes 
made to the brief description of the several views of the drawings for consistency. 
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Additional replacement sheets may be necessary to show the renumbering of the 
remaining figures. Each drawing sheet submitted after the filing date of an application 
must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1. 121(d). If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Specification 

3. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

The following title is suggested: Method of manufacturing code address memory cell by 
which a stack insulating film of an oxide film and a nitride film used as a dielectric film 
in a flash memory is used as a gate oxide film. 

Claim Objections 

4. Claim 9 is objected to because of the following informalities: In dependent claim 9, line 
3, replace "□" with —A—. Appropriate correction is required. 

Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 
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6. Claims 7-10 and 14 are rejected under 35 U.S.C. 102(e) as being anticipated by Fang 
(U.S. Patent 6,667,51 1), of record. 

In re claim 7, Fang discloses a method of manufacturing a code address memory 
cell in a peripheral circuit region and a flash memory cell in a cell region, the method 
comprising: 

forming a device isolation structure 319 in a semiconductor substrate 304 
including the cell region 346 and the peripheral circuit region 348 (see col. 9, lines 16-31 
and FIG. 9d, for example); 



3ia 




312a 312a 



312 



m 



312 : 



••.3ttn:-:::-:3ia*:- 



■*ii: : : : : 



mmm. 



319 320: 



IliiSIHiiii 



:si«: : : : :aflBa : : 

FIGURE 9d 



319 329 



forming a tunnel oxide layer 308 and a floating gate layer 312 over the cell region 
346 (see col. 9, lines 43-56 and FIGS. 7a-b and 9e-i, for example); 




FIGURE 9i 
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forming a dielectric layer 322 and a control gate layer (poly 2) 338 over the 
floating gate layer (poly 1) 312 of the cell region 346 and on the semiconductor substrate 
304 of the peripheral circuit region 348 (col. 10, lines 6-65), the dielectric layer 322 
including an oxide layer and a nitride layer (ONO) (col. 10, lines 29-38); and 

forming a source S and a drain D region in the semiconductor substrate 304 by 
performing an impurity ion implantation process (see FIGS. 7a-b, for example). 




FIGURE 7a FIGURE 7b 

In re claim 8, as applied to claim 7 above, Fang discloses all claimed limitations 
including the limitation wherein the dielectric layer 322 is formed by stacking at least two 
or more layers of at least one of the oxide layer and the nitride layer (oxide-nitride-oxide, 
ONO layer) (col. 10, lines 29-38). 

In re claim 9, as applied to claim 7 above, Fang discloses all claimed limitations 
including the limitation wherein the dielectric layer 322 is formed in thickness of about 
130 A (col. 10, lines 35-36). 

In re claim 10, as applied to claim 7 above, Fang discloses all claimed limitations 
including the limitation wherein the dielectric layer 322 is formed by stacking a first 
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oxide layer (O), a nitride layer (N) and a second oxide layer (0) (ONO) (col. 10, lines 29- 
38). 

In re claim 14, as applied to claim 7 above, Fang discloses all claimed limitations 
including the limitation wherein the floating gate layer 312 and the control gate layer 338 
is formed of polysilicon (col. 9, lines 36-42 and col. 10, lines 60-65). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 1 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fang (U.S. 
Patent 6,667,51 1) in view of Sheng et al. (U.S. Patent 5,981,404), both of record. 

In re claim 1 1, as applied to claim 7 Paragraph 5 above, Fang discloses a method 
of manufacturing a code address memory cell in a peripheral circuit region and a flash 
memory cell in a cell region, the method comprising forming a dielectric layer 322 and a 
, control gate (poly 2) 338 over the floating gate layer (polyl) 312 of the cell region 346 
and on the semiconductor substrate 304 of the peripheral circuit region, the dielectric 
layer 322 including an oxide layer and a nitride layer (oxide-nitride-oxide, ONO) (col. 
10, lines 29-38 and FIG. 9i) but does not explicitly disclose that the dielectric layer is 
formed by stacking a first oxide layer (O), a first nitride layer (N), a second oxide layer 
(O), and a second nitride layer (N) (ONON). 
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Sheng et al. , however, disclose a insulating structures used in DRAMs or other 
memory devices such that the dielectric layer is formed by stacking a first oxide layer 30, 
a first nitride layer 32, a second oxide layer 34, and a second nitride layer 36 (ONON) 
between the lower doped polysilicon electrode 10 and the upper doped polysilicon 
electrode 14 (col. 7, lines 41-65 and FIGS. 6 and 9). 
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As Sheng et aL disclose, one of ordinary skill in the art would have been 
motivated to provide a dielectric layer formed by stacking a first oxide layer, a first 
nitride layer, a second oxide layer, and a second nitride layer (ONON) in order to 
significantly reduced number of defect structures that extend directly through most or all 
of the dielectric layer (see col. 4, lines 58-61 of Sheng et al.). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of applicant(s) claimed invention was made to modify Fang reference with the 
dielectric layer formed by stacking a first oxide layer, a first nitride layer, a second oxide, 
layer, and a second nitride layer (ONON) as taught by Sheng et al. in order to 
significantly reduced number of defect structures that extend directly through most or all 
of the dielectric layer (see col. 4, lines 58-61 of Sheng et al.). 
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In re claim 12, as applied to claim 7 above, Fang in view of Sheng et al. discloses 
all claimed limitations including the limitation wherein the dielectric layer is formed by 
stacking a first oxide layer 30, a first nitride layer 32, a second oxide layer 34, a second 
nitride layer 36, and a third oxide layer 34 (ONONO) (see col 7, lines 41-65 and FIGS. 6 
and 9 of Sheng et al.). 

9. Claims 13 and 15 are rejected under 35 U.S.C 103(a) as being unpatentable over Fang 
(U.S. Patent 6,667,51 1) in view of Sheng et al. (U.S. Patent 5,981,404), both of record. 

In re claim 13, Fang discloses a method of manufacturing a code address memory 
cell in a peripheral circuit region and a flash memory cell in a cell region, the method 
comprising: 

forming a device isolation structure 319 in a semiconductor substrate 304 
including the cell region 346 and the peripheral circuit region 348 (see col. 9, lines 16-31 
and FIG. 9d, for example); 




FIGURE 9d 
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forming a tunnel oxide layer 308 and a floating gate layer 312 over the cell region 
346 (see col. 9, lines 43-56 and FIGS. 7a-b and 9e-i, for example); 
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forming a dielectric layer 322 and a control gate (poly 2) 338 over the floating 
gate layer (polyl) 312 of the cell region 346 and on the semiconductor substrate 304 of 
the peripheral region 348 (col. 10, lines 6-65), the dielectric layer 322 including an oxide 
layer, a nitride layer, and an oxide layer (ONO) (col. 10, lines 29-38); and 

forming a source S and a drain D region in the semiconductor substrate 304 by 
performing an impurity ion implantation process (see FIGS. 7a-b, for example). 




FIGURE 7a FIGURE 7b 
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Fang discloses forming a dielectric layer 322 and a control gate (poly 2) 338 over 
the floating gate layer (poly 1) 312 of the cell region 346 and on the semiconductor 
substrate 304 of the peripheral region 348, the dielectric layer 322 including an oxide 
layer, a nitride layer, and an oxide layer (oxide-nitride-oxide, ONO) (col 10, lines 29-38 
and FIG. 9i) but does not explicitly disclose that the dielectric layer including a first 
oxide layer (O), a first nitride layer (N), a second oxide layer (O), a second nitride layer 
(N) and a third oxide layer (O) (ONONO). 

Sheng et al. , however, disclose a insulating structures used in DRAMs or other 
memory devices such that the dielectric layer is formed by stacking a first oxide layer 30, 
a first nitride layer 32, a second oxide layer 34, a second nitride layer 36, and a third 
oxide layer 34 (ONONO) between the lower doped polysilicon electrode 10 and the 
upper doped polysilicon electrode 14 (col. 7, lines 41-65 and FIGS. 6 and 9). 




HQ* 



As Sheng et al. disclose, one of ordinary skill in the art would have been 
motivated to provide a dielectric layer formed by stacking a first oxide layer, a first 
nitride layer, a second oxide layer, a second nitride layer, and a third oxide layer 
(ONONO) in order to significantly reduced number of defect structures that extend 
directly through most or all of the dielectric layer (see col. 4, lines 58-61 of Sheng et al.). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of applicant(s) claimed invention was made to modify Fang reference with the 
dielectric layer formed by stacking a first oxide layer, a first nitride layer, a second oxide 
layer, a second nitride layer, and a third oxide layer (ONONO) as taught by Sheng et al. 
in order to significantly reduced number of defect structures that extend directly through 
most or all of the dielectric layer (see col. 4, lines 58-61 of Sheng et al.). 

In re claim 15, as applied to claim 13 above, Fang in view of Sheng et aL 
disclose all claimed limitations including the limitation wherein the floating gate layer 
312 and the control gate layer 338 is formed of polysilicon (see col. 9, lines 36-42 and 
col. 10, lines 60-65 of Fang). 

Response to Applicants 9 Amendment and Argument 

10. There is no argument presented by the Applicants in the Preliminary Amendment filed on 
August 24 th , 2007 (see the Remarks in Page 5 of the August 24 th , response). 

11. Examiner hereby address the argument presented by the Applicants in the Amendment 
and Response Under 37 CFR § 1.116 filed on August 07 th , 2007. 

Applicants contend that in the claimed invention, the dielectric layer is formed 
between the control gate and the semiconductor substrate and that the reference, Fang 
(U.S. Patent 6,667,51 1), herein known as Fang fails to disclose the dielectric layer. 
Applicants further contend that Fang shows that a thin gate oxide 336 is formed between 
a poly2 gate 338 and a substrate 304 in the low voltage peripheral transistor 342, and that 
a thick gate oxide 337 is formed between the poly2 gate 338 and the substrate 304 in the 
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high voltage peripheral transistor 350. Therefore, the Applicants concluded that, in Fang, 
the dielectric layer is formed in the core region, not in the peripheral region. 

In response to Applicants' contention that Fang does not teach or suggest forming 
a dielectric layer and a control gate layer over the floating gate layer of the cell region 
and on the semiconductor substrate of the peripheral circuit region, Examiner respectfully 
disagrees. 

Applicants' attention is respectfully directed to (col. 10, lines 29-65 and FIGS. 7a- 
b and 9e-i, for example) where Fang discloses forming a dielectric layer 322 and a 
control gate layer 338 over the floating gate layer 312 of the cell region 346 and on the 
semiconductor substrate 304 of the peripheral circuit region 348 (see illustration of a FIG. 
9i below, for example). 
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Examiner respectfully submits that region 348 is the peripheral circuit region of 
the memory cell region 346. Therefore, Fang, as illustrated in FIG. 9i, clearly shows that 
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the dielectric layer 322 and the control gate layer 338 formed over the floating gate layer 
312 of the cell region 346 and on the semiconductor substrate 304 of the peripheral 
circuit region 348. 

In view of above, it is region 348 that the examiner relies upon for the peripheral 
circuit region of the memory cell region 346 and not the regions 342 or 350 as contended 
by the Applicants. 

For this reason, examiner holds the rejection proper. 

Conclusion 

12. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Khiem D. Nguyen whose telephone number is (571) 272- 
1865. The examiner can normally be reached on Monday-Friday (8:30 AM - 5:30 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew S. Smith can be reached on (571) 272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through Private PAIR only. For* 

more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 

have questions on access to the Private PAIR system, contact the Electronic Business 

Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 

Customer Service Representative or access to the automated information system, call 

800-786-9 1 99 (IN USA OR CANADA) or 57 1 -272- 1 000. 

/Khiem D. Nguyen/ 
Examiner, Art Unit 2823 

/KN/ 

October 26, 2007 



